Possible mechanisms for the pharmacokinetic interaction between phenytoin and folinate in rats.
The plasma concentration of phenytoin (PHT) is decreased by coadministration of folinate (leucovorin; LV), a folate (FA) analogue. The aim of this study was to examine the effect of LV on the pharmacokinetics of PHT in rats in vivo and to investigate the mechanism of the interaction. LV (50 mg/kg) was administered orally to rats concomitantly given intravenous PHT (50 mg/kg) to evaluate the effect of LV on the pharmacokinetics of PHT. The effect of LV on the plasma protein binding of PHT was investigated by using plasma from rats that had received oral LV. We also examined the effects of LV on the uptake of PHT into isolated rat hepatocytes and on the metabolism of PHT in isolated rat hepatocytes and rat hepatic microsomes. LV significantly increased the systemic clearance (2-fold) and liver-to-blood partition coefficient (1.24-fold) of PHT. However, it did not affect the plasma protein binding or hepatic uptake of PHT. LV increased the metabolism of PHT in isolated rat hepatocytes, with a significant 1.41-fold increase in the maximum rate of metabolism and a decrease in the Michaelis-Menten constant. On the other hand, 5-methyltetrahydrofolate (5-MTHF), a primary metabolite of LV and FA, significantly increased p-hydroxylation of PHT in rat hepatic microsomes, whereas LV and FA themselves had no effect. In conclusion, these results suggest that, in rats, LV, an FA analogue, decreases the plasma concentration of PHT by increasing the hepatic metabolism of PHT, and the increase in the PHT metabolism is, at least in part, attributable to 5-MTHF.